Introduction {#sec1_1}
============

Tumor lysis syndrome (TLS) is a life-threatening catastrophe characterized by hyperuricemia, hyperkalemia, hyperphosphatemia, and hypocalcemia \[[@B1], [@B2]\]. These metabolic imbalances can result in acute kidney injury, cardiac arrhythmia, neurological sequela, and finally death owing to multiple organ failure. TLS usually occurs in patients with rapidly proliferating hematologic malignancies or advanced solid tumor following cytotoxic chemotherapy or therapeutic intervention \[[@B2], [@B3]\]. TLS is extremely rare in patients with hepatocellular carcinoma (HCC), and has been reported infrequently in circumstances of medical conditions, such as spontaneity without preceding chemotherapy \[[@B4]\], therapeutic transarterial chemoembolization (TACE) \[[@B5]\], and initiation with sorafenib \[[@B6]\]. The epidemiology, optimal treatment, and prognosis in this patient population is not clear. We present a case of TLS after combination therapy of nivolumab and sorafenib in a woman with advanced HCC.

Case Presentation {#sec1_2}
=================

A 43-year-old woman presented to the outpatient clinic with the chief complaint of insidious-onset, persistent, moderately severe, and poorly localized abdominal pain for more than a month. She also mentioned the rapid onset of yellowish skin color, tea-colored urine, and swelling in bilateral legs 1 week prior to admission. She had a history of chronic hepatitis B infection and did not follow up regularly. The physical examination at admission revealed acute ill-looking appearance as well as icteric sclera, skin, and mucus membrane. Abdominal examination showed palpable liver and spleen contour with shifting dullness while no muscle guarding or rebounding pain was found upon palpation. The rest of the physical examination was unremarkable.

Laboratory examination revealed a total leukocyte count of 9,060 cells/μL, hemoglobin concentration of 12.1 g/dL, and platelet count of 243,000/μL. Her ALT was 127 U/L, AST 268 U/L, ALP 468 U/L, serum total bilirubin 2.9 mg/dL (direct fraction 1.1 mg/dL), albumin 3.2 g/dL, creatinine 76.9 µmol/L, lactate dehydrogenase 537 U/L, alpha-fetoprotein 317,333 IU/mL, INR 1.26, and activated partial thromboplastin time of 26.2 s on initial presentation. In addition, serum markers were positive for hepatitis B surface antigen and hepatitis B envelope antigen while hepatitis B virus DNA was 1.67 × 10^6^ IU/mL. Abdominal sonography showed multiple hepatic masses over bilateral lobes, hepatosplenomegaly, and massive ascites indicating hepatic malignancy and liver cirrhosis. Triple-phase CT of the abdomen revealed infiltrative HCC bilaterally with lymphadenopathy over the retroperitoneum, main portal vein thrombosis, and bone metastasis at the third lumbar spine (Fig. [1a--c](#F1){ref-type="fig"}). According to the Barcelona Clinic Liver Cancer (BCLC) classification the patient was diagnosed with advanced-stage HCC and received entecavir upon admission. Due to the rapid progression of tumor burden we administered nivolumab 200 mg (2.1 mg/day) intravenously on the 8th day of hospitalization and prescribed sorafenib 200 mg daily as combination therapy from the 9th day of hospitalization. On the 15th day sorafenib was discontinued due to deterioration of serum total bilirubin to 5.8 mg/dL, and on the 18th day her ALT was 1,303 U/L, AST 6,220 U/L, ALP 752 U/L, serum total bilirubin 16.9 mg/dL, INR 1.88, ammonia 54 µmol/L, creatinine 236 µmol/L, potassium 6.1 mmol/L, phosphate 7.4 mmol/L, calcium 2.1 mmol/L, and uric acid 1,118.2 µmol/L. Decompensated hepatic failure associated with TLS was diagnosed according to clinical and laboratory criteria defined by Cairo et al. \[[@B7]\]. After establishing TLS, we prescribed 1.5 mg of rasburicase twice daily from the 18th day, and the patient was admitted to the intensive care unit with vigorous hydration to maintain urine output. We also corrected electrolyte abnormalities and monitored vital signs closely. However, acute kidney injury with anuria developed along with hepatic encephalopathy despite intensive care, and the patient expired on the 21st day of hospitalization.

Discussion {#sec1_3}
==========

TLS in advanced HCC is rare but challenging in clinical management with a total of 16 cases, including our case, reported in the literature (see the online Supplementary [file](#S2){ref-type="supplementary-material"}; for all online suppl. material, see [www.karger.com/doi/10.1159/000508583](http://www.karger.com/doi/10.1159/000508583)). The mean patient age at admission was approximately 57 years with a male predominance (87.5%) (online suppl. Table [1](#S1){ref-type="supplementary-material"}). Most of the patients belonged to hepatitis B virus-related HCC and had large tumor burden with a mean maximal diameter of HCC of 12.7 cm and mean alpha-fetoprotein of 62,838 IU/mL. The overall mortality rate was 63%, and the mean onset of TLS following treatments was 5 days. Regarding the management, TACE was performed in 63% of the patients while sorafenib, thalidomide, and combined therapy of nivolumab plus sorafenib were performed in 25, 6, and 6% of the patients, respectively. TACE-related TLS developed more rapidly with the mean onset time being only 1.1 days compared to sorafenib-related TLS which usually developed after 7 days. In our presented case, TLS developed 9 days after combining sorafenib to nivolumab therapy.

HCC is the second most common cause of cancer-related death worldwide ([http://globocan.iarc.fr/old/FactSheets/cancers/liver-new.asp](http://www.globocan.iarc.fr/old/FactSheets/cancers/liver-new.asp)) and approximately one third of the patients have advanced-stage HCC with an average survival period of 6--12 months \[[@B8]\]. For patients with advanced HCC, both systemic therapies \[[@B9]\] and therapeutic TACE \[[@B10]\] were recommended as standard treatments worldwide. First-line therapies including sorafenib and lenvatinib have been shown to be effective individually as well as regorafenib as second-line therapy after failure of sorafenib. Nivolumab has also been approved as second-line therapy by the FDA, while cabozantinib was demonstrated to be superior to placebo in second or third line. However, most of the patients with advanced HCC treated initially by sorafenib stopped sorafenib eventually due to either disease progression \[[@B11]\] or intolerance to adverse effects \[[@B12]\] with median overall survival prolonged for only 2.8 months. The unsatisfactory therapeutic response to sorafenib and slow tumor proliferation of HCC may contribute simultaneously to the rare incidence of sorafenib-induced TLS. Few cases of sorafenib-induced TLS have been reported in the literature \[[@B6]\] with characteristics of increasing tumor burden such as multifocal tumors, extrahepatic metastasis, and high alpha-fetoprotein. Sorafenib-induced TLS usually developed 7--30 days following sorafenib treatment.

On the other hand, nivolumab, a fully human immunoglobulin G4 monoclonal antibody that disrupts PD-1 immune checkpoint signaling, was reported to have 20% of grade 3/4 treatment-related adverse events in patients with advanced HCC after receiving sorafenib but none of them developed TLS, liver failure, or treatment-related death \[[@B13]\]. To the best of our knowledge, nivolumab-induced TLS has never been reported in the literature despite comprehensive searching. Therefore, we reported the first case of TLS developed after combination of nivolumab and sorafenib in a woman with advanced HCC which raised concern about the safety issue after a combination of systemic therapies with different mechanisms in advanced HCC. The concept of combining first- or second-line therapies in advanced HCC has not yet been mentioned in the guidelines, and only one case report has been published regarding the synergistic efficacy of transarterial radioembolization, sorafenib, and nivolumab \[[@B14]\]. Treatment response due to immunotherapy is often delayed and improved only in overall survival. This slow response might be due to a phenomenon known as antigen spreading proposed by Gulley et al. \[[@B15]\]. As the identification of cancer-specific antigens by immune system continues, another process by which cancer cells die and present an antigen that generates an immune response is recognized as immunogenic cell death. Systemic therapies \[[@B16]\], which enhance either antigen spreading or immunogenic cell death, might be the backbone for nivolumab-based regimens. However, the interacting mechanism between these regimens is still unelucidated. Further studies to determine the efficacy of combination therapy for patients with advanced HCC and the potential risk of developing TLS following the treatment are needed.

To our knowledge, this is the first case of TLS after combination therapy of nivolumab and sorafenib in a woman with advanced HCC. It emphasizes the need for individualized treatment to achieve a beneficial clinical outcome in patients with advanced-stage HCC with large tumor burden and the concern for monitoring adverse events like TLS.
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